Dear Sir,
We sought to design a cheap and readily available temporal bone holder (TBH) from 100% locally sourced materials to surmount the high cost of imported brands. Our product is the first of its kind to be made in Nigeria. We used mild steel and basic technology only. The important features of our design are its simplicity, short production time, effective performance and durability. It has been used to set up temporal bone dissection laboratories in seven otology training centres so far and was also used at the National Postgraduate Temporal Bone course.
For surgeons in training studying the intricate anatomy of the human ear, which is housed in the temporal bone, [1] [2] [3] numerous otologic procedures require meticulous bone drilling, which demands a high degree of precision and skill in order to avoid complications. The bone holder is needed to hold the temporal bone specimen in place during dissection.
It is an open-top cylindrical shaped bowl fixed on a ring base placed at a 15 angle (Figures 1 and 2 ). The former is fitted with three adjustable, 8-mm screws, set at a distance of 120 to one another along the circumference of the bowl. The screws are pointed at their bone-gripping end to achieve a non-crushing, strong claw-like grip on the bone, and the heads of the screws are fitted with a 20-mm Teflon knob. The bowl is coated with anti-rust and spray-painted black on its inner worksurface and silver on its outer surface and base ring. The light-absorbing black finish prevents undue reflection of light during microscopic dissection. The framework is strong and stable enough to withstand vibration of the drill.
The cost of the bone holder at US$50 is less than 10% of the price of commercially available imported brands ( Figure 2 ). While other brands are made of stainless steel, which is more durable than mild steel, 4,5 they are more expensive. Further, the blackcoated interior in our design makes it suitable for work under any light source. Instead of having blunt ends, the screws in our design are deliberately sharp and pointed to achieve a non-crushing but strong grip on the bone. A fixed inclination of the working bowl avoids an expensive adjustable fulcrum, but simulates the normal head-up tilt in ear surgery. 2 While the novel affordable Telford TBH designed by Senior et al. combines affordability and full rotation to accommodate the whole cadaveric skull in dissection, this luxury is not absolutely essential. 6 On the other hand, the Indian designed SAWELL and DR-K model operates as a workstation incorporating TBH, drill, suction machine and microscope, all in a fixed unit.
2 This is less portable and damage to one part renders all other components temporarily useless. Furthermore, any device depending on a regular electricity supply is less dependable where incessant electric power outages occur.
Methods and description of the design
This temporal bone holder is made from 0.7-mm mild steel plate. The author employed the service of a local welder to fabricate the product.
1. Two rectangular steel strips and a circular plate were cut out of a 0.7-mm mild steel plate: (i) a 9.44 Â 50.29 cm rectangular piece was cut out of the 0.7-mm mild steel plate (1.4 mm at the double-folded edges); (ii) a second, but smaller rectangular piece was cut out with a 2.42-cm breadth and 50.29-cm length; (iii) another circular piece of 16-mm diameter was cut out of the mild steel plate. 2. The rectangular piece is folded into a circular rim and welded edge to edge on the circular plate, which is to form the covered bottom for the bowl. 3. The smaller rectangular piece is folded into a circular ring (16 cm in diameter) to form the base ring on which the work bowl is welded at an inclination of 15 . 4. Three nuts are fitted at equidistance of 120 along the circumference of the bowl; 1.5-1.8 cm from the free edge of the bowl. 5. Each of the three nuts is fitted with sharp pointed 8.5-mm screws. 6. The head of the crew is made of a solid Teflon for easy adjustment. 7. A vent for water drainage is created at the lowest point of the slanted bottom of the dissection bowl. 8. The whole structure is coated with anti-rust and the outer surface is sprayed with a metallic silver paint while the inner surface of the bowl is coated with a light-absorbing black finish. 9. A protective rubber is threaded on the floor edge of the base ring.
Specifics of the design
1. This TBH is the first indigenous design and locally fabricated model of such training apparatus. 2. The preparation, fabrication and assemblage of the instrument were done using mild steel. 3. The thickness of the material used is 0.7 mm and 1.4 mm at the double-folded edges. 4. The working bowl of the apparatus has a unique open-top cylindrical shape with a flat bottom. 5. The outer diameter of the top and base of the apparatus is 16.0 cm, radius 8.0 cm and circumference 50.29 cm. The inner diameter is 15.62 cm, radius 7.81 cm and circumference 49.09 cm. 6. The slant height of the dissection bowl is 9.44 cm. 7. The dependent point on the slanted bottom of the dissection bowl carries a vent, linked to a connector nuzzle for water drainage. 8. The bowl is fitted with three sharp, pointed 8-mm screws for a solid grip on the temporal bone piece during dissection. 9. The head of the screws are fitted with a 20-mm Teflon knob. 10. The base is made of a flat metal ring on which the works bowl is set at an inclination of 15 .
11. That the floor edge of the base ring is lined with a protective rubber thread. 12. The vertical height of the base ring is 2.4 cm, radius 8.0 cm and circumference 50.29 cm. 13. The vertical height of the whole apparatus is 11.86 cm. 14. The product is water-resistant with desired durability. 15. The build of the apparatus is solid and stable enough to withstand any displacement by the vibration of the motor drill during temporal bone dissection. 16. The product is portable owing to its light weight. 17. The product was tested and subjected to a performance trial and found to be cost-effective and acceptable for use by trainers and trainee otologists. 18. A most striking feature of this postgraduate training tool is its simplicity, proven reliability and reproducibility.
Introduction
Lower urinary tract symptoms alone do not indicate a need for urological surgery. Further investigation of these symptoms is required. While basic cystoscopy may offer insight into the aetiology of a few symptoms (e.g. haematuria caused by bladder cancer), cystometrography (CMG) offers added insight into functional lower urinary tract symptoms (viz. bladder outlet obstruction and neurovesical dysfunction). Interpretation of the CMG may indicate whether surgery would be helpful.
CMG may be performed by introducing two infant feeding tubes into the bladder. One is used for measuring bladder pressure and the other for filling the bladder with fluid. In a normal person, the bladder may be filled to a volume of 300-400 mL without any significant change in overall bladder pressure. Thereafter, there is a mild pressure increase producing a desire to pass urine. The maximum voiding pressure is 60 cm of water in men and 40 cm in women. There should be no significant (<30 mL) post-voiding residual in a normal patient. This is represented by a normal CMG graph (Figure 3) .
Where there is abnormal bladder function, for example, in bladder outlet obstruction, with a maximum voiding pressure of >90 cm of water, the chance of developing acute urinary retention is increased. In neurovesicular dysfunction, the bladder wall contracts intermittently thus stimulating the frequency of micturition.
Method
Patients with the following complaints were evaluated with CMG and diagnostic cystoscopy in rural and remote areas of northeast India during diagnostic camps:
1,2 (1) hesitancy, poor stream and sensation of incomplete voiding, urgency, increased frequency, nocturia, dysuria, intermittency and haematuria. An American Urological Association symptom score (assessed by a trained nurse) > 18 warranted
